Mucus and lymph smears collected from leprosy patients (9) and their household contacts (44) 
Leprosy is a chronic granulomatous disease produced by Mycobacterium leprae. This bacillus affects the peripheral nervous system, skin, eyes and other parts of the body such as testicles and larynx. Most of the leprosy handicaps originate in the engagement of the peripheral nervous system, which causes progressive and traumatic loss of hands and legs and severe ocular damage. World leprosy control programs have established as one of their priorities, the management and early detection of patients with light clinical forms, with the aim of reducing physical handicaps. Nonetheless, between 25 and 30% of the world leprosy patients show neurological complications which cause serious physical deformities (Ward 1985 , Ottenhoff 1994 .
The dissemination of the infection in communities depends on the opportunities of contact with the bacillus as well as the immunological response of each exposed individual. Currently, it is known that sub clinical infection by M. leprae in endemic areas is very frequent, but the percentage of individuals who develop the disease is low (Britton 1993 , Colston 1993 .
Leprosy diagnosis is made through the observation of abnormal superficial sensitivity, thickening of peripheral nerves, and visualization of the Mycobacterium itself in smears of nasal mucus, lymph and cutaneous lesions by Ziehl-Neelsen staining (bacillar index). When stained by ZiehlNeelsen method M. leprae is visualized as an acidalcohol-fast, slightly curved bacillus, 0.3-0.4 µm in length, sometimes containing a metachromatic granule near a pole or in the center (Ward 1985 , Roberts et al. 1991 ; however this technique is not useful in the diagnosis at paucibacillary patients.
Another diagnostic aid is the skin biopsy, which confirms clinical suspicion, establishes the diagnosis within the Ridley and Jopling classification, and guides in the diagnosis of reaction states (Ward 1985 , Roberts et al. 1991 .
M. leprae contains large amounts (2% of dry weight) of a specific phenolic glycolipid (PG1), that contains a trisaccharide that apparently is unique to this organism (Ward 1985) . This antigen has been used in serological tests to detect antibodies (Lafarte et al. 1991 , Klatser 1994 and in the production of MoAb (Wu 1992 , Liu et al. 1993 . This use represents an important aid in early diagnosis of high risk and infected people, and is of great use in patients with a high bacillar load who show high levels of IgM type antibodies, but presents limitations in paucibacillar cases (Klatser 1994) .
MoAb for M. leprae had been produced and offer considerable promise as immunochemical reagent that should permit far more precise identification of the bacillus (Ward 1985) . MoAb are a useful tool for detecting M. leprae antigens in mucus, urine and cerebrospinal fluid samples and sensitivity surpassed that of the Ziehl-Neelsen stain (Patil et al. 1991 , Singh et al. 1991 . Several M. leprae's antigen have been used to produce MoAb: 65 kDa heat shock protein (Kleinau et al. 1991 , Hajeer et al. 1992 , Rambukkana et al. 1992 , 35 kDa, 33 kDa, 28 kDa, 23 kDa, 22 kDa, 10 kDa proteins, etc. (Khanolkar-Young et al. 1992) . At least 58 MoAb, have been evaluated to identify antibodies which could be recommended as standard reagents (Khanolkar-Young et al. 1992 ).
MATERIALS AND METHODS
Volunteers -All leprosy patients (9 in total) from the Caño Mochuelo Indian Reservation, Casanare, Colombia and their household contacts (all of them without clinical manifestations of leprosy), were studied as follows. The 9 leprosy patients belonged to the leprosy epidemiological surveillance program, i.e., patients who have finished the treatment, but continue under control, 4 with lepromitous leprosy (LL) diagnosis and 5 with borderline leprosy (BB) diagnosis. Fourty-four household contacts (members of a leprosy patient family and others living under the same roof) of the above mentioned patients distributed as follows: 21 household contacts of the LL and 23 contacts of the BB patients.
Samples -Four mucus and lymph smears were taken from the volunteers. Ziehl-Neelsen stain was performed on the first smear, according to the technique of Roberts et al. (1991) and slides were read by two observers. The remaining smears were used for immunostaining with the MoAb, and were read twice by two different observers.
Antigen preparation -The method of quantitative recovery of M. leprae bacilli from lymph nodes of experimentally infected armadillos, was adapted from a method developed by Draper (1981) .
Ultrasonication was performed as previously described by Kolk et al. (1984) , the suspension obtained was centrifugued for 1 hr at 16.000 xg. The supernant obtained was used as the antigen source. Each specific protein was purified using the sonicated antigens of M. leprae applied to an affinity column (sepharose-4B).
Hybridoma technique -Balb/c mice were immunized with each one of the purified protein.
Spleen cells were fused with Sp2/O-A14 mouse myeloma cells using standard techniques (Galfre & Milstein 1984) .
Monoclonal antibodies -The MoAb were produced and supplied by Dr Gustavo OrtegaRodríguez of the Instituto de Biomedicina, Caracas, Venezuela, A6 directed against a 65 Kd heat shock protein, G7 obtained from a soluble antigen and E11 produced using complete antigen of M. leprae.
Immunostaining standardization -In order to standardize immunostainings, an isolate of M. chelonae was used to prepare smears. These were tested with each MoAb (A6, G7, E11) and with each type of immunostaining (immunofluorescence and avidin-biotin-peroxidase complex).
For fluorescence, antimouse IgG FITC conjugate absorbed with human serum proteins (Sigma Chemical Co., St Louis, MO) was utilized, and Evan's blue (Sigma Chemical Co., St Louis, MO) was used as counter stain (Harlow & Lane 1988) . Slides were observed using a fluorescence microscope.
Avidin-biotin-peroxidase complex (Vectastain ABC Kit, Vector Laboratories, Inc. Burlingame, CA), was developed with 3-amino 9-ethyl carbazole (AEC) (Sigma Chemical Co., St Louis, MO) and 3,3 diaminobenzidine tetra hydrochloride (DAB) (Sigma Chemical Co., St Louis, MO) which were tested as chromogens. In addition, endogenous peroxidase inhibition was performed treating samples with hydrogen peroxide at 3% (JT Baker BV Deventer, Holland) (Martínez-Arends et al. 1991) .
Ziehl-Neelsen stain -It was carried out according to a standardized methodology (Roberts et al. 1991) .
RESULTS
Immunostaining standardization -The immunostaining technique which allowed the best reading and the lowest non-specific staining was the one carried out with the avidin-biotin-peroxidase complex using 3,3 diaminobenzidine as chromogen. This technique was used to test the mucus and lymph samples (Fig.) Monoclonal antibody -The MoAb which showed optimal reaction with M. leprae was G7 because it permitted the detection of complete bacillar structures compatible with Mycobacterium spp. The other two MoAb did not permit visualization of the complete bacilli, thus impeding a conclusive interpretation.
Samples -All the Ziehl-Neelsen stained samples in patients and household contacts were negative. Immunostaining with G7 allowed the detection of 5 (100%) patients with BB and of 9 household contacts of these patients (42.8%). In the case of the patients with LL, one (25%) was positive and 7 (30%) household contacts were positive for G7 (Table) .
DISCUSSION
Immunostaining with MoAb G7 may represent an appropriate tool for early diagnosis in paucibacillary patients, household contacts and follow-up of the disease in leprosy patients which have undergone therapy. Indeed, this technique detected M. leprae antigen in a number of samples from patients and contacts that were not detected with the Ziehl Neelsen stain.
One hundred percent of the samples immunostained with G7 MoAb, were positive for patients with BB diagnosis, and 25% of LL patients undergoing epidemiological surveillance. Ziehl-Neelsen was negative for all the patients, a result which would classify them as paucibacillar or cured, if treatment has already been completed.
The negative results for the Ziehl-Neelsen stain in patients can be explained by the limited sensitivity of the method and by the fact that the patients studied were under post-treatment epidemiological surveillance.
In future experiments, this G7 MoAb could be tested using different study populations, in patients with active infection, and in people who, due to their epidemiological conditions, have been in contact with leprosy patients.
Other MoAb had been used to detect antigen of M. leprae in urine and mucus samples of leprosy patients. Two types of primary antibodies, a polyclonal antibody obtained from LL patient's serum pool and an anti-PGL-I MoAb. The polyclonal antibody detected 23% to 36% of the paucibacillary and 100% of the multibacillary leprosy cases from the urine samples. The correspondig values for detection in nasal samples were 10% to 18% for paucibacillary and 100% for multibacillary cases (Singh et al. 1991) .
ML 06, ML 04 and ML 24 MoAb were used to detect antigens in cerebrospinal fluid of patients Lymph smear. G7 immunostaining. Avidin-biotin-peroxidase using DAB chromogen. 1000X. with leprosy. Antigens of 12 kDa, 35 kDa and 30-40 kDa were detected. This study revealed the presence of M. leprae antigens in the cerebrospinal fluid of leprosy patients and the probable involvement of the central nervous system in leprosy (Patil et al. 1991) . These data could be important in the application of these tests for diagnosis of paucibacillar patients, follow-up of patients undergoing treatment, epidemiological surveillance, study of household contacts and the general population in endemic areas, populations for which Ziehl-Neelsen is not a useful diagnostic tool.
